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Abstract
Our purpose was to evaluate the Computed Tomography (CT) findings of the mesenteric injury retrospectively which was proven
surgically. This study included 15 patients. Most findings of CT studies were free peritoneal fluid collection, infiltration of mesenteric fat and
intra-mesenteric hematoma. In addition, extravasation of contrast media was visualized in one patient and bowel-wall thickening was
demonstrated in two patients. Free air was not evident in our study. CT is sensitive for diagnosis of mesenteric injury and these findings
should be helpful for identify the location of injury.
q 2003 Elsevier Ltd. All rights reserved.
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1. Introduction
Mesenteric injury after blunt abdominal trauma is rare
and may be difficult to diagnose. However, the conse-
quences of missed injury are significant in the form of
higher morbidity and mortality [1,2]. Despite its critical
importance, pre-operative diagnosis of mesenteric injury
remains notoriously difficult in trauma patients because
appearance of signs and symptoms may be delayed and
physical examination is neither sensitive nor specific [3,4].
Although undiagnosed mesenteric injuries account for only
a small fraction of injuries due to blunt abdominal trauma,
they can cause life-threatening hemorrhage due to disrup-
tion of mesenteric vessels and fatal peritonitis [5].
Diagnostic peritoneal lavage (DPL) is a valuable and
effective means of detecting intraperitoneal hemorrhage
after blunt trauma. On the other hand, since the findings of
lavage are nonspecific for the site of the affected organ and
the extent of injury, positive lavage findings may result in
nontherapeutic laparotomy rates of 6–25% with associated
morbidity [6].
In recent years, computed tomography (CT) has become
the modality of choice for evaluating patients with blunt
trauma to the abdomen. Although well established for the
evaluation of post-traumatic abdominal viscera and bowel
injury [8,9], the diagnostic usefulness of CT in cases of
mesenteric injury remains less well documented [4,5,10,11].
In the present study we analyzed preoperative abdominal
CT scans in cases of blunt trauma in order to determine the
value of CT for detection of mesenteric injury.
2. Materials and methods
CT scans of 15 patients with proven mesenteric injury
examined between January 1991 and December 1999 at
Tama-Nagayama Hospital, Nippon medical school, were
reviewed retrospectively. All patients presented at the
emergency room, and after initial evaluation and resuscita-
tion, underwent CT scanning within 6 h of injury.
Our study included patients who underwent both
preoperative abdominal CT scan and surgery for mesenteric
injury. Retrospective review of the medical records yielded
information on CT and laparotomy findings. Fifteen males,
ranging in age from 21 to 62 years (mean 43 years), without
any associated intra abdominal injury other than superficial
serosal lacerations, were included in this study. Nine
patients were injured in motor vehicle-related accidents,
three in motorcycle accidents and two in a fall. Associated
non-abdominal injuries in 15 patients with mesenteric
injuries included 8 orthopedic, 3 thoracic and 1 neurosurgi-
cal cases.
CT scans were obtained on a conventional scanner
(X-speed; Toshiba, Tokyo, Japan) or helical scanner
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(ProSeed SA Libra; GE-Yokogawa, Tokyo, Japan). Scans
were obtained with sequential or helical 10-mm collimation
at 10-mm intervals from the diaphragmatic dome through
the abdomen to the pelvis. In 12 of 15 patients 100 ml of
intravenous contrast agent containing 300 mg iodine/ml
(iopamiron; Iopamidol; Schering, Japan) was received by
rapid bolus infusion at a fixed rate of 2 ml/s using a power
injector and a scan delay of 60–90 s. Oral water-soluble
contrast material was not administered. Hard copy images
were photographed on narrow windows (350 HU) and wide
windows (1000–1500 HU), the latter to facilitate distinc-
tion between abdominal gas and fat.
CT scans were reviewed in a randomized-blinded fashion
by two radiologists without knowledge of surgical findings
and without consulting the original interpretation in
consensus. CT criteria is the presence of intra-peritoneal
fluid including hemoperitoneum, infiltration of mesenteric
fat (streaky densities within mesenteric fat [12]), intra-
mesenteric hematoma, extravasation of contrast material,
bowel wall thickening and associated abdominal findings.
CT observations were correlated with surgical findings to
determine the sensitivity of CT findings.
3. Results
Eleven patients sustained injury to the small bowel
mesenteries. Severe and multiple lacerations occurred in
eight patients, moderate laceration with bowel ischemia in
three, and mild laceration with bowel mesentery in one. One
patient sustained injury to the large bowel mesentery.
The CT findings in the study group are presented in
Table 1. Free peritoneal fluid or hemoperitoneum was
observed in 15 patients. Eight patients had fluid in
Morisson’s pouch, and seven in the paracolic gutters.
Perihepatic fluid collection was seen in six patients,
perisplenic fluid collection in four and pelvic collection in
four. Diffuse or focal infiltration of mesenteric fat was
observed in all patients (Fig. 1). Intra-mesenteric hematoma
was observed in 12 patients (Fig. 2). Extravasation of
contrast material was observed in one patient (Fig. 3).
Bowel wall thickening was observed in two patients (Fig. 4).
4. Discussion
Plain radiography, DPL and abdominal CT have all been
used as adjuncts to physical examination in cases of blunt
abdominal trauma [4]. Supine and upright plain radiographs
of the abdomen in patients with mesenteric trauma may give
non-specific results. DPL has been widely used for the
detection of intraabdominal injury, and reported to be 94–100%
accurate for confirmation of intraabdominal injury, with a
false positive rate of only 0.2% and a false negativity rate of
1.2% in multiple large series [6,13,14]. CT has been widely
used to assist in the diagnosis of visceral, injuries and
frequently obviates DPL in cases of blunt abdominal
trauma. CT for visualization of mesenteric injury has been
reported, and abdominal CT has become the primary
diagnostic method for hemodynamically stable patients
suspected to have intraabdominal injury.
Table 1
CT findings in 15 patients with surgically proven mesenteric injury
CT signs No.of patients (%)
Free peritoneal fluid 15/15 100
Infiltration of mesenteric fat 15/15 100
Mesenteric hematoma 12/15 80
Active bleeding 1/15 6.7
Bowel wall thickening with associated
mesenteric findings
2/15 13.3
Fig. 1. A 21 year-old man with infiltration of mesenteric fat (arrows).
Hemoperitoneum in left paracolic gutter and thickening of left pararenal
fasciae are noted. At surgery, this area of mesentery was found to have a
full-thickness tear, and the adjacent jejunum was focally ischemic.
Fig. 2. A 62 year-old man with intramesenteric hematoma. CT scan shows a
typical triangular hematoma (arrows) along the mesenteric folds.
Hemoperitoneum of both paracolic gutters is evident. At surgery, a
mesenteric tear was found adjacent to the focal hematoma.
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In our study, CT scans revealed intraabdominal fluid
collection and mesenteric infiltration in all patients with
confirmed mesenteric injury. Intra-abdominal fluid collec-
tion is common in patients with mesenteric injury [5]. Blood
or free fluid between the bowel loops indicates injury of the
mesentery. Hemoperitoneum due to hepatic or splenic
lacerations usually accumulates within the subdiaphrag-
matic spaces, paracolic gutters, or pelvis. It is rarely noted
between bowel loops [5]. Infiltration of mesenteric fat is
reported to represent early traumatic change. Histopatholo-
gically, this sign includes bleeding and cellular infiltration
along the mesenteric vasculature related to direct injury and
chemical irritation of the mesentery [12]. As infiltration of
mesenteric fat was observed in all our patients, this sign
seems to be reasonably helpful for diagnosis. The presence
of a intra-mesenteric hematoma with a significant mass
effect on adjacent bowel loops provides strong evidence of
mesenteric injury, and this should prompt a careful search
for any evidence of mesenteric vasculature [5].
Extravasation of intravenous contrast material in the
mesentery, observed in one case, strongly indicates
potential vascular compromise of the bowel and mesentery
as well as possible ongoing hemorrhage, making surgical
exploration mandatory [11].
Bowel wall thickenings appeared in two patients. At
surgery, they were mural hematomas of the bowel wall and
bowel laceration was not recognized. CT evidence of bowel
wall thickening is seen in 75–80% of patients with
surgically confirmed bowel injury [4,15], and intense
enhancement of the bowel wall accompanied by bowel
wall thickening and free intraperitoneal fluid strongly
suggest bowel perforation and peritonitis [16]. On the
other hand, bowel wall thickening may also occur in no
traumatic intra mural hematoma, infection, inflammatory
bowel, ischemia, hypoproteinemia, cirrhosis and heart
failure. Pertinent to trauma, hypotension may cause bowel
ischemia or edema and lead to bowel-wall thickening.
Our results support the assertion that CT is a sensitive
tool for use in the identification of mesenteric injury without
associated bowel injury. However, the significance of
isolated mesenteric injury has not been still clarified with
certainly. Mesenteric injury is more difficult to characterize
before surgery, as the findings of mesenteric hematoma or
infiltration of mesenteric fat can occur both with requiring
surgery and not [17]. We agree Dowe et al. that CT findings
of mesenteric injury alone should not be used as the sole
criteria for determining the need for laparotomy [11].
Patients with suspicious of mesenteric injury or without
surgical indications from physical examination should be
carefully observed and undergo follow-up CT within 24 h.
The criteria used to select our study group might
introduce selection bias into the results. So that, further
researches would be valuable and necessary to examine the
non-surgical patients of isolated mesenteric injury.
In conclusion, we have reviewed CT scans of 15 patients
with blunt mesenteric injury. Free peritoneal fluid, infiltra-
tion of mesenteric fat, and mesenteric hematoma are
relatively specific early CT signs in patients with blunt
mesenteric injuries, and may help to identify the site of
mesenteric injury. A careful search for these findings is
important for the early diagnosis of mesenteric injuries.
5. Summary
Mesenteric injury after blunt abdominal trauma is rare
and may be difficult to diagnose. The consequences of
missed injury are significant in the form of higher morbidity
and mortality. Our purpose was to evaluate the CT findings
of the mesenteric injury retrospectively which was proven
surgically. This study included 15 patients. Most findings of
CT studies were free peritoneal fluid collection, infiltration
of mesenteric fat and intra-mesenteric hematoma. In
addition, extravasation of contrast media was visualized
in one patient and bowel-wall thickening was demonstrated
Fig. 3. A 50 year-old man with active mesenteric bleeding. Enhanced CT
scan shows extravasation of vascular contrast material into the mesentery
(arrows), and intraperitoneal fluid collection (*). At surgery, the patient
required ligation of actively bleeding vessels and resection of devitalized
jejunum.
Fig. 4. A 25 year-old man with a mesenteric tear. CT scan shows infiltration
of mesenteric fat and adjacent bowel wall thickening (arrows). At surgery
this was the intramural hematoma of the bowel and the patient required
resection of the jejunum. Bowel laceration was not recognized.
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in two patients. Free air was not evident in our study. CT is
sensitive for diagnosis of mesenteric injury and these
findings should be helpful for identify the location of injury.
A careful search for these findings is important for the early
diagnosis of mesenteric injuries.
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